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Abstract 
The study into the use of an active substance per hectare was performed to examine three matches of seed dressing fungicides in 
comparison to foliar applications registered in Poland to protect crops against the same diseases. In each analysed case, the 
application of an active substance was lower in the case of seed dressing. In the highest instance, an over 34-fold difference was 
noted in the case of the protection of spring barley against barley net blotch with tebuconazole fungicides. 
Therefore, in light of integrated pest management requirements concerning the reduction of pesticide use, when the probability of 
an occurrence of harmful organisms is high and the possibility to replace application methods does exist, the use of seed 
dressings should be recommended. 
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1. Introduction 
Use of chemical plant protection products in agriculture gives rise to numerous questions and studies regarding 
their overall safety Śmiechowska and Florek (2011) and residues Łozowicka (2015), Łozowicka et al (2013), 
Szpyrka and Walorczyk (2013), Walorczyk et al (2014). Non chemical methods of pest control sometimes achieve 
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relatively good results Hurej et al 2013, Matyjaszczyk (2013), Matyjaszczyk (2015), Tratwal and Bocianowski 
(2014), Tratwal and Walczak (2010), Wojciechowski et al (2013). However, the chemical pest control is commonly 
used in agriculture as it ensures a stable yield.  
Integrated pest management (IPM) – obligatory in all European Union member states from the beginning of 2014 
emphasises the growth of a healthy crop with the least possible disruption to agro-ecosystems. The professional user 
should keep the use of pesticides and other forms of intervention to levels that are necessary; among others by 
reduced doses, reduced application frequency or partial applications (Directive 128/2009). 
In the literature, the information can be found that application of plant protection products in the form of seed 
dressings allows for the reduction of the amount of an active substance per hectare Taylor and Harman (2003), 
Stevens (2002), Paulsrud et al (2001) or application cost Wachowiak and Kierzek (2009).  How significant is 
reduction of the amount of active substance? It is difficult to find examples which support this viewpoint. 
The aim of this paper is to answer the following question: How does the use of seed dressings fit into the 
requirements of integrated pest management in terms of applied doses of plant protection products in comparison to 
foliar treatment? 
2. Material and Methods 
Research into the Polish register of plant protection products in June 2015 was carried out. The study was 
performed using fungicides registered for major crops’ protection. Fungicides were selected because there are 
comparatively few insecticides on the market, and obviously there are no herbicidal seed dressings. 
The objective of the research was to find matches of registered seed dressings and products for foliar application 
containing the same active substances and registered to control the same pests in the same crops. 
In spite of only analysing the Polish register, it appears to be the case that the study results are relevant for most 
EU countries, (as well as other countries that share a similar climatic zone) because the active substances as well as 
the products, are both registered throughout the EU and also outside of the EU, although the recommended doses for 
foliar application may differ slightly, and the trade names may differ significantly. 
To calculate the amount of an active substance per hectare it was estimated that the foliar products as well as seed 
dressing were applied according to the maximum recommended dosage. The maximum recommended sowing rate 
(250 kg of grains/ha) was followed in the case of seed dressings. 
3. Results 
During the research it was noted that the occurrence of seed dressings and foliar application preparations which 
contain identical active substances for the protection of the same crop were not uncommon.  As the harmfulness of 
pests depends crucially on the growth stage of the crop its worth stressing that seed dressings and foliar treatments 
are applied in different growth stages of the crop. In the course of the research it became evident that few matches: 
foliar product/ seed dressing are registered to control the same pests. 
As a result of the research, three matches were identified (the details are presented in Table 1). The active 
substances of the products in question belong to either groups of triazoles or imidazoles: 
• Control of foot rot (harmful organism Fusarium Spp.) in winter wheat, with one seed dressing and one 
product for foliar treatment on the market, containing two active substances: fluquinconazole and prochloraz. 
• Control of barley net blotch (harmful organism Pyrenophora teres) in spring barley with tebuconazole 
fungicides. There are two different products for foliar treatment: one in the formulation SC (suspension concentrate) 
and the second in the formulation EW (emulsion oil in water). There is one seed dressing on the market. The foliar 
products are registered under a number of trade names listed in Table 1. 
• Control of barley net blotch (harmful organism Pyrenophora teres) in winter barley with one seed dressing 
and one product for foliar treatment on the market, containing two active substances: prothioconazole and 
tebuconazole. 
The calculation of maximal recommended doses leads to the conclusion that in each case the consumption of the 
active substance was significantly higher in the case of foliar treatment, as illustrated in Figures 1, 2 and 3. In the 
first case of winter wheat protection (Figure 1), the use of fluquinconazole is more than one and a half times higher, 
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whereas the use of prochloraz stands at approximately four times higher than in the case of using seed dressing. In 
the second case of protection of spring barley against barley net blotch (Figure 2), the difference in the use of 
tebuconazole is (depending on the foliar product) over 33-34 times higher (!) for foliar treatment. In the third case 
concerned with the protection of winter barley (Figure 3), the foliar use of tebuconazole is over 12 times higher and 
the use of prothioconazole is 10 times higher when compared to seed dressing. 
  
Table 1. Comparison of matches of foliar fungicides and seed dressings containing the same active substances, registered in Poland in June 2015. 
Fungicide Target use Active substance Application 
rate/ha 
Consumption of a.s./ha 
Vista 228 SE 
Winter wheat –  
Fusarium spp. 
 
fluquinconazole – 174 g/l 
prochloraz – 54 g/l 
1,8 l/ha 
 
313,2 g/ha fluquinconazole 
97,2 g/ha prochloraz 
Jockey New 113 FS fluquinconazole – 100 g/l 
procloraz – 13,3 g/l 
750 ml/100 kg 
seeds 
187,5 g/ha fluquinconazole 
24,9 g/ha prochloraz 
 
Bounty 430 SC 
Speekfree 430 SC 
Spring barley –  
Pyrenophora 
teres 
tebuconazole – 430 g/ls 0,6 l/ha 258 g/ha 
Darcos 250 EW,  
Erasmus 250 EW,  
Helicur 250 EW,  
Toledo 250 EW,  
Tebu 250 EW,  
Troja 250 EW,  
Syrius 250 EW,  
Syrius Extra 250 EW,  
Sparta 250 EW 
tebuconazole – 250 g/l 
 
1 l/ha 250 g/ha 
Zaprawa Zbożowa Orius 060 FS tebuconazole - 60 g/l 50 ml/100 kg 
seeds 
7,5 g/ha 
Prosaro 250 EC 
Winter barley –  
Pyrenophora 
teres 
protioconazole - 125g/l  
tebuconazole – 125 g/l 
0,75 – 1 l/ha 93,75 – 125 g/ha protioconazole 
93,75 – 125 g/ha tebuconazole 
Lamardor 400 FS protioconazole – 250 g/l  
tebuconazole – 150 g/l 
20 ml / 100 kg 
seeds 
12,5 g/ha protioconazole 
7,5 g/ha tebuconazole 
  
Fig. 1. Influence of application method on the use of active substance in protection of winter wheat against foot rot (harmful organism 
Fusarium Spp.) 
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Fig. 2. Influence of application method on the use of active substance in protection of spring barley against barley net blotch (harmful 
organism  Pyrenophora teres) 
 
Fig. 3. Influence of application method on the use of active substance in protection of winter barley against barley net blotch (harmful organism  
Pyrenophora teres) 
 
4. Conclusion 
The data collected confirm the statement commonly presented in the literature that the environmental burden 
connected with the amount of an active substance used, is indeed lower in the case of seed dressings, when 
compared to foliar treatments. 
The difference depends on the particular active substance and use. In the studied examples, the lowest difference 
(1.6 fold for fluquinconazole and 4 fold for prochloraz) was noted in the case of protection of winter wheat against 
foot rot. The most significant difference was an over 34 times higher use of tebuconazole which was noted in the 
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protection of spring barley against barley net blotch. 
It can be concluded from the study that indeed, in the case of the fungicide seed dressings, the active substance is 
used in lower amounts than in the case of foliar treatments. Sometimes the difference is surprisingly high. As such, 
the use of seed dressing fits well into integrated pest management requirements. On account of differing reasons, it 
is of course not always possible to replace foliar treatment with seed dressing. However, when the probability of 
harmful organisms’ occurrence is high and the possibility to replace application methods does exist, the use of seed 
dressings should be recommended. 
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